Contemplative Science: An Insider's Prospectus by Britton, W. B. et al.
NEW DIRECTIONS FOR TEACHING AND LEARNING, no. 134, Summer 2013 © Wiley Periodicals, Inc.
Published online in Wiley Online Library (wileyonlinelibrary.com) • DOI: 10.1002/tl.20051 13
2
Contemplative Science: An Insider 
Prospectus
Willoughby B. Britton, Anne-Catharine Brown, 
Christopher T. Kaplan, Roberta E. Goldman, Marie DeLuca, 
Rahil Rojiani, Harry Reis, Mandy Xi, Jonathan C. Chou, 
Faye McKenna, Peter Hitchcock, Tomas A. Rocha, Josh Himmelfarb, 
David M. Margolis, Halsey F. Niles, Allison M. Eckert, Tana Frank
Contemplative practices, which engage the subjective or “fi rst-person” per-
spective, are being incorporated into systems of higher education that have 
traditionally relied on didactic or “third-person” approaches (Dederer 
2007; Kroll 2010; Repetti 2010; Roth 2006; Shapiro, Brown, and Astin 
2011; Smith 2006; Zajonc 2006). The students who are learning these new 
fi rst-person methodologies will eventually become the scientists, doctors, 
and professors who make up the fields of science and medicine. What 
might be some of the long-term consequences of contemplative pedagogies 
on academia in general and on science and medicine in particular?
The content of this chapter is not merely speculation but rather is a 
collective consensus from university-level students who have received this 
new fi rst-person training. Brown University’s Contemplative Studies Initia-
tive is one of the fi rst to incorporate intensive fi rst-person training into 
traditional course curricula as part of a concentration at both the university 
and medical school levels (see Roth, forthcoming, for details). First-person 
training includes mind-training technologies drawn from both ancient con-
templative traditions such as Buddhism, Hinduism, and Taoism, as well as 
modern mind sciences like psychology and neuroscience. These 
This chapter describes the potential far-reaching consequences 
of contemplative higher education for the fi elds of science 
and medicine.
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technologies represent a wide range of techniques and goals and are often 
subsumed under the umbrella term “meditation.” Further categories of 
meditation, including forms that aim to cultivate sustained attention, 
focused awareness (concentration), and tranquility, have been contrasted to 
forms that emphasize ongoing nonevaluative metacognitive monitoring, 
often called “mindfulness” (Lutz et al. 2008). Although there is currently 
considerable debate about the correct defi nitions and delineations of differ-
ent forms of meditation (Davidson 2010), this discussion is beyond the 
scope of this chapter. For the current purposes in reference to contempla-
tive education, common elements of different forms of mental training or 
meditation often include the investigation of and familiarity with one’s own 
mental patterns and the intentional cultivation of specifi c mental qualities, 
most notably sustained attention and awareness, as well as affective quali-
ties like patience, openness, and equanimity.
Of the more than six hundred students who have completed the train-
ing since 2000, sixteen have come together to refl ect on what they feel 
might be some of the most far-reaching consequences of fi rst-person train-
ing on the fi elds of science and medicine.
This chapter consists of three parts. In Part 1, we describe how the 
traditional deemphasis of subjective fi rst-person experience in both science 
and medicine has led to some unexpected negative consequences. In Part 
2, we explore how the reemphasis of fi rst-person experience through con-
templative training may help ameliorate these problems. In Part 3, we 
describe the consequences of integrating contemplative practices into other 
institutions and how new fi rst-person-informed paradigms in business and 
economics may inspire science to follow suit.
Part 1: How a Deemphasis of First-Person Experience Has 
Affected Science and Medicine
This section investigates how the emphasis on the objective while simulta-
neously neglecting the subjective aspects of science and medicine has led 
to unfortunate consequences for both fi elds.
Science. Within the domain of science, the absence of fi rst-person 
approaches has had profound consequences that may endanger the integ-
rity of the scientifi c enterprise. Historically, science has been characterized 
by its emphasis on the objective, third-person approach and a deemphasis 
of a subjective, fi rst-person dimension. American physicist Richard Feyn-
man optimistically described science as a selfl ess quest for an objective 
truth that was independent of the subjective infl uences or desires of the 
scientist. In his opinion, “experimenters search most diligently, and with 
the greatest effort, in exactly those places where it seems most likely that 
we can prove our theories wrong . . . only in that way can we fi nd progress” 
(Feynman 1965, 158). Although subjectless objectivity is a respectable 
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ideal, it does not refl ect the pervasiveness of subjective infl uences on the 
actual practice of scientifi c research. Instead, subjective infl uences, in the 
form of self-serving biases, have been silently eroding this ideal objectivity. 
Although the effect of these biases on scientifi c integrity has been met with 
extreme concern, only after exhaustive investigation and many failed 
attempts at remediation has the fi rst-person root of the problem begun to 
be considered.
Science has long acknowledged the infl uences of unintentional biases 
(Sackett 1979) such as selection bias, and a number of procedures (such as 
randomization and blinding) that minimize these biases have become 
incorporated into standard scientifi c method. Although some biases can be 
ameliorated by methodological modifi cations, these corrections offer no 
protection from intentional biases, such as the self-serving desire to con-
fi rm one’s own hypotheses rather than rely solely and honestly on the data 
in the service of truth.
These quasi-intentional experimenter biases are surprisingly pervasive 
(Steen 2011b). More than a third of scientists admit to “questionable 
research practices” that range from “failing to publish data that contradicts 
one’s previous research” to manipulating or falsifying data (Fanelli 2009, 
5738). Most instances of data fraud go undiscovered. As a result, more than 
90 percent of research papers confi rm their hypotheses (Fanelli 2010b, 
2011), despite the odds in favor of disconfi rmation, leading to the realiza-
tion that many, if not most, scientifi c fi ndings are probably false (Ioannidis 
2005). Peer-reviewed science journal retractions have increased more 
than tenfold over the past two decades for misconduct or questionable 
practices, with the United States having the highest proportion of retrac-
tions due to data manipulation (Fanelli 2011; Steen 2011b). The pre-
stigious journal Nature retracted four papers in the last year alone (Van 
Noorden 2011).
The consequence of compromised scientifi c objectivity is, at best, a 
waste of time and (taxpayer) money and, at worst, a threat to public health, 
especially when the data in question includes areas like vaccines and infec-
tious diseases (Steen 2011a). As a result, entire branches of the government 
have been dedicated to investigating what causes scientifi c misconduct. 
The Offi ce of Research Integrity (ORI) has launched several iterations of 
investigation and attempts at rectifi cation. ORI fi rst characterized the prob-
lem as incomplete ethical education (National Academy of Sciences 1995) 
and implemented a variety of training requirements in ethics and research 
integrity in the form of third-person knowledge of regulations and more 
punitive action for ethical violations. Indeed, didactic training require-
ments in scientifi c integrity and ethics have expanded immensely in the 
last decades (Steneck, 2006). However, a second round of investigation 
yielded no evidence that this third-person didactic training and increased 
oversight have had any positive effects. Instead, evidence suggests that sci-
entists are now less likely to admit misconduct, but not less likely to 
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commit it or report it in others (Anderson, Martinson, and De Vries 2007; 
Plemmons, Brody, and Kalichman 2006; Turrens 2005). Thus, didactic 
forms of education have failed to address the core problem.
Noting the failure of didactic training, the ORI began to investigate 
factors in the “research environment,” joining forces with the National 
Research Council (NRC) to form the Committee on Assessing Integrity in 
Research Environments in 2001. Overwhelming evidence suggests that 
research environments that promote competitive self-interest are toxic to 
scientifi c integrity (Anderson et al. 2007; Fanelli 2010a). The most recent 
consensus reported that the prevalence of individual competition and 
unethical conduct are highly correlated, as misconduct is more prevalent in 
organizations that encourage competition, self-promotion, and hierarchy 
among workers and reward individual commitment to the self, rather than 
to peers or the organizational as a whole (Hegarty and Sims 1978; Kurland 
1996; National Research Council/Institute of Medicine [NRC/IOM] 2002; 
Treviño, Butterfi eld, and McCabe 1996). Thus, in contrast to the assump-
tion that self-centered competition fosters higher quality research, scientifi c 
bias of all kinds and scientifi c misconduct are more common in more com-
petitive academic environments. The NRC refl ects that the adage, “produce 
at all costs,” sends the wrong message (NRC/IOM 2002, 58) and instead 
references a quote from Einstein, “Many people say that it is the intellect 
which makes a great scientist. They are wrong: it is character” to summa-
rize their report.
As a result of these investigations, the US government’s recommenda-
tion for improving scientifi c integrity advocates strengthening cooperation 
and reducing self-centeredness amongst scientists and academics (Ioanni-
dis 2005). However, the ORI admits that the best methods for creating a 
less competitive ego-centric environment “are not precisely known” (NRC/
IOM, 2002, 25–26). At this stage, the NRC is encouraging novel pedagogi-
cal approaches, beyond the traditional third-person training. The majority 
of recommended methods involve “more personal engagement” and “col-
legiality and sharing of resources,” as well as being more aware of and 
openly discussing confl icting pressures that interfere with collaboration 
and objectivity. In other words, the government is advocating greater 
awareness and deeper fi rst-person investigation into the nature of self and 
consequences of self-centeredness. In Part 2, we describe scientifi c research 
that explores the effects of contemplative practices on self-centered tenden-
cies and cooperation, as a rationale for using fi rst-person pedagogies to 
improve the state of academia and science.
Medicine. Like science, medicine has certain historical and traditional 
emphases that downplay the subjective dimension of the clinician, 
especially the acknowledgment of the clinician as one who also experiences 
suffering and distress. Although neglecting subjective experience 
in research has produced scientific misconduct, the avoidance of the 
subjective experience of the clinician has had a range of negative 
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consequences on the fi eld of medicine, including a loss of important thera-
peutic ingredients (empathy) and poor clinician health.
Empathy requires clinicians to engage their own subjective experi-
ences as they encounter patient distress. Clinician empathy has been long 
recognized as being an important ingredient in effective medicine. Clini-
cian empathy infl uences patient satisfaction (Bertakis, Roter, and Putnam 
1991; Blatt et al. 2010; Kim, Kaplowitz, and Johnston 2004; Zachariae et al. 
2003), adherence to medical recommendations (Kim, Kaplowitz, and 
Johnston 2004; Pollak et al. 2007; Vermeire et al. 2001), and medical-legal 
risk (Spiegel and Kavaler 1997; Vukmir 2006). Clinician empathy is related 
to clinical competence (Arora et al. 2010; Hojat et al. 2002) and strongly 
predicts clinical outcomes (Burns and Nolen-Hoeksema 1992; Di Blasi et al. 
2001; Hojat et al. 2011; Norcross and Wampold 2011). In sum, empathy 
appears to be an essential ingredient in effective treatment outcome in med-
icine, and a part of “good doctoring.”
However, research has also shown that empathy declines linearly with 
every year of clinical training, including undergraduate medical education 
(Hojat et al. 2004) and residency (Bellini and Shea 2005) with the lowest 
levels of empathy among alumni and teaching faculty (DiLalla, Hull, and 
Dorsey 2004). Thus, medical training, which emphasizes third-person 
pedagogies and deemphasizes the subjective dimensions of the physician 
(Helmich et al. 2011), may result in lower quality health care.
In addition to a decrease in empathy, medical training is also associ-
ated with decreases in well-being. By the fourth year of medical school, 73 
percent of interns will meet criteria for psychiatric morbidity, particularly 
anxiety, depression, and substance abuse (Willcock et al. 2004). Suicide 
rates among physicians are 40 to 130 percent higher than age-matched 
samples of the general public (Schernhammer 2005; Schernhammer and 
Colditz 2004). Despite their knowledge of sources and treatment of depres-
sion and anxiety, physicians and medical students are less likely to seek 
help for and receive treatment for mental illness, particularly depression, 
even though they are more likely to be depressed (West, Shanafelt, and 
Cook 2010). Together, these data suggest that third-person training 
(knowledge and information) is not enough. The avoidance and stigmatiza-
tion of the physician’s subjective experience (and suffering) results in poor 
health (Schwenk, Davis, and Wimsatt 2010) as well as poor empathy, 
which, given its importance in patient outcome, translates to “poor 
doctoring.”
Part 1 described the limitations and unintentional negative conse-
quences of traditional third-person methodologies that deemphasize fi rst-
person perspectives. In science, the recently discovered relationship 
between self-centeredness and scientifi c integrity has led to a call for hori-
zontal cooperation over hierarchical competition. In medicine, the lack of 
fi rst-person perspectives has led to noticeable defi cits in doctors’ self-care 
and clinical skills, particularly empathy. In the following section we explore 
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the science of contemplative practices with a special emphasis on the areas 
of science and medicine that could benefi t the most from fi rst-person meth-
odologies, including self-centeredness, cooperation, and empathy.
Part 2: The Science of Contemplative Practices
This section explores the scientifi c evidence for the effects of contemplative 
practices in general and on medical practitioners in particular.
The Self in the Brain. Many health care professionals and educators 
are aware of a growing body of research that supports the use of contempla-
tive practices to improve self-awareness; attention (Lutz et al. 2009); and 
physical and psychological well-being, including depression, anxiety, and 
emotional reactivity (Grossman et al. 2004; Hofmann et al. 2010). Although 
the effects of meditation practices on self-centeredness are less well known, 
a reduction in self-centered or “self-referential” processing is one of the 
central mechanisms by which meditation is thought to improve 
well-being.
The locus for self-referential processing in the brain is called the 
default mode network (DMN). First described as the brain regions that 
were active when an individual was not engaged in any purposeful activity, 
this network of brain regions is now thought to underlie certain compo-
nents of our sense of self (Qin and Northoff 2011). The DMN is responsible 
for the narrative self, connecting experiences of the self (me, my, and mine) 
across time and situation (Farb et al. 2007; Gallagher 2000). The sense of a 
permanent, solid, or continuous “self” is dependent on the construction of 
a self-narrative that connects temporally disparate experiences over time 
(Gallagher 2000). Because this sense of continuity must be continually 
constructed, such self-related processing represents the default mode of our 
brains and is always active, except when our attention is otherwise 
engaged. However, even though thinking about ourselves appears to be our 
favorite pastime, such self-referential processing is highly associated with 
distress and psychopathology such as anxiety, rumination, and depression 
(Buckner and Vincent 2007; Farb et al. 2007; Gentili et al. 2009; Hamilton 
et al. 2011; Lemogne et al. 2010; Segal 1988; Sheline et al. 2009; Sheline et 
al. 2010; Whitfi eld-Gabrieli et al. 2009; Zhao et al. 2007). Together, these 
somewhat counterintuitive fi ndings beg the question: If our habitual ego-
centric mode of relating to the world promotes unhappiness, is there a 
more positive alternative?
Meditation and the Self. Converging evidence suggests that medita-
tion training may be associated with decreased self-referential brain activity 
(DMN) and greater well-being (Berkovich-Ohana, Glicksohn, and Gold-
stein 2011; Brewer et al. 2011; Farb et al. 2007; Farb et al. 2010; Taylor et 
al. 2011; Travis et al. 2010). Multiple studies have found that advanced 
meditators had consistently less self-referential activation than nonmedita-
tors (Brewer et al. 2011; Taylor et al. 2011). Other studies have found that 
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mindfulness training diverts activation from self-related, ruminative brain 
areas to areas related to embodiment, attention, and modulation of the lim-
bic system, the emotional center of the brain (Farb et al. 2007; Farb et al. 
2010; Taylor et al. 2011). These neuroscientifi c fi ndings align with the tra-
ditional intention of contemplative training, which was specifically 
designed to reduce the process of “selfi ng.” As Brewer et al. (2011, 20254) 
describe, “Concentration meditation is intended to help individuals retrain 
their minds from habitually engaging in self-related pre-occupations (such 
as thinking about the past or future, or reacting to stressful stimuli) to 
more present moment awareness.”
How is training attention related to changes in a sense of self? Through 
the diligent investigation of one’s own present-moment sensate reality, 
nowhere can a stable, solid self be found—thus, every aspect of one’s expe-
rience is “not-self.” Contrary to being dissociated or numb, decreases in 
self-referential processing are associated with increases in well-being, 
including fewer symptoms of depression and anxiety (Delaveau et al. 2011; 
Farb et al. 2010). In addition to greater emotional well-being, decreased 
self-referential processing is thought to promote prosocial behavior, such as 
increased cooperation and altruism and decreased competition and aggres-
sion. Psychologist Harvey Aronson (2004, 64) explains:
Understanding that our sense of “I” is not as solid, permanent, or substantial 
as we habitually hold it to be ultimately uproots clinging, attachment, and 
hostility. Understanding this burns up the fuel that runs our repetitive habits. 
. . . Those who have understood this report a sense of spacious lightness and 
freedom. They exhibit deep concern and tenderness for others.
These types of claims have only recently been investigated in scientifi c 
paradigms. In controlled studies using meditation in conjunction with 
behavioral economics, meditating participants consistently display more 
altruism and less self-referential behavior than the nonmeditators. In one 
study, Kirk, Downar, and Montague (2011) found that because nonmedita-
tors use a self-referential brain network (DMN) to make decisions, emo-
tional reactions undermine the ability to behave in the most benefi cial way. 
Meditators, on the other hand, use attention and body awareness–related 
brain areas, not self-referential ones, and are able to decouple their behav-
ior from emotional reactions and make more benefi cial decisions. Experi-
ments on Buddhist monks have found that not only do the monks behave 
more altruistically, but that their decisions are related to the length of their 
contemplative training (Li 2008). Furthermore, the prosocial pattern of 
altruism is a self-reinforcing mechanism. Neuroscientist and meditation 
researcher Richard Davidson (2009, 1:05) suggests, “The more one redis-
tributes, the more empathic one is.” In addition, there is now emerging 
evidence that contemplative training increases empathy (Beddoe and 
Murphy 2004; Birnie, Speca, and Carlson 2010; Block-Lerner et al. 2007; 
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Shapiro, Schwartz, and Bonner 1998); increased social connection and 
improved relationships (Carson et al. 2004; Carson et al. 2007; Hutcher-
son, Seppala, and Gross 2008); and higher “adaptive socioemotional func-
tioning” (Sahdra et al. 2011, 299), all important factors for cooperation.
Rather than going against the grain, meditation practices may help 
uncover a natural tendency toward cooperation. In contrast to popular 
beliefs about humans’ inherent selfi sh and competitive nature, fi ndings in 
neuroscience support that idea that we are “wired” for cooperation (Rilling 
et al. 2002). Trust and cooperation are inherently rewarding, and they are 
thought to have evolved in concert with natural selection and evolution 
(Decety et al. 2004; Krueger et al. 2007; Rilling et al. 2002). Indeed, neuro-
scientists are now claiming that “the brain is wired to positively reinforce 
reciprocal altruism, thereby motivating subjects to resist the temptation to 
selfi shly accept but not reciprocate favors” (Rilling et al. 2002, 395). Coop-
eration has been suggested as the third fundamental evolutionary principle, 
after natural selection and mutation (Nowak 2006).
Thus, contemplative practices may help bring awareness to and even-
tually decrease the habitual self-centeredness that appears to be threatening 
the integrity of science. The possibility that integrating contemplative prac-
tices into scientifi c training may actually result in greater cooperation and 
better science is not just theoretical, a growing body of neuroimaging and 
behavioral studies support this possibility. We now move into descriptions 
of other fi elds, which, by comparison to science, are much further along in 
recognizing and implementing the potential benefits of contemplative 
practices.
Meditation in Medicine: Effects on Clinicians. The fi rst of these 
fi elds is medicine, which can greatly benefi t from the integration of fi rst-
person contemplative training, particularly through increases in empathy 
and physician health. A number of studies have found that meditation 
training helps increase empathy, particularly the ability to take on the per-
spectives of others (Beddoe and Murphy 2004; Birnie, Speca, and Carlson 
2010; Block-Lerner et al. 2007; Britton and Davis 2011; Shapiro, Brown, 
and Astin 2011). Empathy has been described as having an affective or 
“hot” domain and a cognitive “cool” domain. Hot forms of empathy include 
feelings of personal distress and anxiety at others’ pain and other forms of 
emotional mimicry. Cool forms of empathy include perspective taking and 
empathic concern that do not include involuntarily sharing or “catching” 
the other person’s emotions (that is, emotional contagion; Davis 1983). 
Effective physician performance is positively correlated with cognitive 
(cool) dimensions of empathy like empathetic concern and perspective tak-
ing (Blatt et al. 2010; Riggio and Taylor 2000). Hot forms of empathy, how-
ever, are associated with poor self-regulation, depression, and anxiety 
(Birnie, Speca, and Carlson 2010; Britton and Davis 2011). Mindfulness 
meditation training has been found to be associated with increases in cool 
forms and decreased hot forms of empathy (Beddoe and Murphy 2004; 
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Birnie, Speca, and Carlson 2010; Britton and Davis 2011; Krasner et al. 
2009). Contrary to the fear that meditation training will make physicians 
hyperempathic and overly emotional, the research suggests that these prac-
tices will promote more balanced and effective care especially in highly 
emotionally charged situations (that is, emergencies).
Beyond the benefi ts for the patients, mindfulness practices also have 
immense benefi ts for the health care practitioners themselves. Specifi cally, 
multiple studies have shown that mindfulness training decreases burnout 
and psychological stress for physicians, nurses, and medical students (Bed-
doe and Murphy 2004; Hassed et al. 2009; Krasner et al. 2009; Shapiro, 
Schwartz, and Bonner 1998). Given that the health and empathy levels of 
physicians and medical students are surprisingly poor, these data support 
the inclusion of contemplative practices in medical school curricula.
In contrast to scientifi c training models that have been slow to catch 
on, medical and clinical education administrators have recognized the 
potential benefi ts of fi rst-person methodologies. In fact, over 250 medical 
schools have incorporated contemplative practices into their curricula, and 
many have even made them required and examinable (Hassed et al. 2009). 
At Brown University, medical students can concentrate in Contemplative 
Studies, which includes a combination of fi rst- and third-person trainings, 
including silent meditation retreats.
In addition to their use in medical schools, fi rst-person methodologies 
have become a standard form of clinical training in clinical psychology and 
psychiatry. Specifi cally, the Mindfulness-Based Stress Reduction (MBSR) 
and, by extension, most mindfulness instructor training models rely heav-
ily on fi rst-person experience. Training requirements recommend at least 
three years of prior experience with contemplative practices, including sev-
eral silent retreats. In contrast to traditional models where the clinician’s 
personal history of trauma or distress is disregarded, in this model the 
instructor’s own suffering, especially if prolonged, is viewed as a valuable 
source of expertise and shared humanity. The authors of Teaching Mindful-
ness: A Practical Guide for Clinicians and Educators (McCown, Reibel, and 
Micozzi 2010, 103) describe the collaborative, participatory characteristics 
of the training:
Because it is a co-creation in which the teacher may be a catalyst, but in 
which every participant contributes, a nonhierarchical, non-pathologizing 
ethos develops. Everyone involved, teacher and participant alike, shares the 
sufferings and joys of the human condition.
This validation of subjective experience, combined with the acknowl-
edgment of universal and shared suffering, has enormous potential in the 
clinical setting. The ability of a provider to take the perspective of the 
patient refl ects a shift in the clinician–patient relationship, one that fl attens 
a sense of hierarchy. The patient is no longer below the doctor, reduced to 
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a disease, dehumanized, or dependent. To further break down notions of 
hierarchy that disempower the patient, the mindfulness instructor and stu-
dents sit in a circle, and the instructor uses co-inquiry rather than provid-
ing answers to questions. “Diffusing the focus through the group suggests 
that the answers lie within the participants” (McCown, Reibel, and Micozzi 
2010, 108).
In medicine, the benefi ts of fi rst-person methodologies have already 
been widely recognized and incorporated into clinical training models. 
These new training models are already having potentially far-reaching con-
sequences on the fi eld of medicine, including a shift in the traditionally 
hierarchical nature of the clinician–patient relationship.
Part 3: Contemplative Institutions
The recognition and incorporation of contemplative practices is not limited 
to medicine. Businesses such as Deutsche Bank, Google, and Hughes Air-
craft also recognize the potential of teaching contemplative practices to 
their employees. Interviews with more than seventy chief executive offi cers 
of organizations that use contemplative practices have reported a positive 
impact of contemplative practice in the workplace, including improved 
communication and a greater sense of team and community (Duerr 2004). 
This new contemplative business model is based on a shift in values away 
from self-promotion, competition, and hierarchy toward empathy, selfl ess-
ness, and cooperation. What Arthur Zajonc (2010) ironically termed “pious 
sentiments” of compassion and empathy are, frankly, more cost effective 
(Gentry, Weber, and Sadri 2007). High levels of compassion and empathy 
are associated with higher interpersonal competence, lower aggression, 
more amiable relationships, helping behavior (Batson et al. 1997), and 
lower egocentrism (Block-Lerner et al., 2007), which are all qualities of 
successful leadership (Gentry, Weber, and Sadri 2007; Walumbwa et al. 
2008). In regard to cooperation, the Harvard Business Review (July–August 
2011) devoted more than thirty pages to advocating collaboration rather 
than competition as a successful business model. The article points to the 
unexpected successes of collaborative companies such as Wikipedia, a prof-
itable online open-source encyclopedia, which effectively bankrupted 
Microsoft’s Encarta (Benkler 2011). These recent observations confi rm 
organizational research findings that cooperation is considerably more 
effective in promoting achievement and productivity than interpersonal 
competition and individualistic efforts (Johnson et al. 1981).
The shift in values away from self-centeredness and toward coopera-
tion has also begun to be felt on political and global levels. In response to 
the global economic crisis, former U.N. Secretary-General Kofi Annan 
(2009) observed, “It’s either destructive competition or cooperation . . . 
the only way to move forward is to cooperate” (quoted in Zajonc 2010, 
n.p.).
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These examples in medicine, business, and politics serve to illustrate 
that a more collaborative science, acquired through fi rst-person pedagogies, 
would not just be the unshared privilege of the Ivory Tower elite. On the 
contrary, any movement within science and academia toward greater coop-
eration and less self-centered competition are being echoed in organiza-
tions and institutions on much larger scales. Many of these institutions 
already have fairly well-developed contemplative pedagogical systems 
in place. It is slightly ironic that scientists, who are the fi rst to collect the 
data, are some of the last to apply it toward the health and welfare of their 
own fi eld.
This chapter represents an initial attempt to envision a new kind of 
science, one that balances both fi rst- and third-person methodologies in a 
way that is committed to the greatest level of truth and well-being. The 
available data suggest that a more collaborative science would be more 
effective, accurate, and perhaps even more enjoyable and that incorpora-
tion of contemplative practices into scientific training may be a viable 
method to achieve this transformation.
Postscript
It should be noted that this chapter was written by members of one of the 
fi rst generations of up-and-coming “contemplative scientists” who have 
received intensive fi rst-person training as part of their scientifi c education. 
To demonstrate that this collaborative approach is more than theoretical 
pipe dream, this entire chapter was collaboratively written as a Wiki, on a 
shared online Google document by seventeen authors. The decision of 
whether authorship would be represented simply by the designation of 
“The Contemplative Studies Research Lab” (that is, no individual authors) 
or alphabetically (as in economics) or by order of contributions was 
reached through discussion and consensus.
References
Anderson, M., B. Martinson, and R. De Vries. 2007. “Normative Dissonance in Science: 
Results from a National Survey of U.S. Scientists.” Journal of Empirical Research in 
Human Research Ethics 2(4): 3–14.
Anderson, M. S., E. A. Ronning, R. De Vries, and B. C. Martinson. 2007. “The Perverse 
Effects of Competition on Scientists’ Work and Relationships.” Science and 
Engineering Ethics 13(4): 437–461. doi:10.1007/s11948-007-9042-5.
Annan, K. 2009. Address to the World Economic Forum, Davos, Switzerland, January.
Aronson, H. 2004. “Ego, Ego on the Wall: What Is Ego after All? In Buddhist Practice on 
Western Ground, edited by H. Aronson, 64–90. Boston: Shambhala.
Arora, S., H. Ashrafian, R. Davis, T. Athanasiou, A. Darzi, and N. Sevdalis. 2010. 
“Emotional Intelligence in Medicine: A Systematic Review through the Context of the 
ACGME Competencies.” Medical Education 44(8): 749–764. doi:10.1111/j.1365-2923
.2010.03709.x.
Batson, C. D., M. P. Polycarpou, E. Harmon-Jones, H. J. Imhoff, E. C. Mitchener, 
L. L. Bednar, T. R. Klein, and L. Highberger. 1997. “Empathy and Attitudes: Can 
24 CONTEMPLATIVE STUDIES IN HIGHER EDUCATION
NEW DIRECTIONS FOR TEACHING AND LEARNING • DOI: 10.1002/tl
Feeling for a Member of a Stigmatized Group Improve Feelings toward the Group?” 
Journal of Personality and Social Psychology 72(1): 105–118.
Beddoe, A. E., and S. O. Murphy. 2004. “Does Mindfulness Decrease Stress and Foster 
Empathy among Nursing Students?” Journal of Nursing Education 43(7): 305–312.
Bellini, L. M., and J. A. Shea. 2005. “Mood Change and Empathy Decline Persist during 
Three Years of Internal Medicine Training.” Academic Medicine 80(2): 164–167.
Benkler, Y. 2011. “The Unselfi sh Gene.” Harvard Business Review 89(7–8): 76–85, 164.
Berkovich-Ohana, A., J. Glicksohn, and A. Goldstein. 2011. “Mindfulness-Induced 
Changes in Gamma Band Activity—Implications for the Default Mode Network, Self-
Reference and Attention.” Clinical Neurophysiology. doi:10.1016/j.clinph.2011.07.048.
Bertakis, K., D. Roter, and S. Putnam. 1991. “The Relationship of Physician Medical 
Interview Style to Patient Satisfaction.” Journal of Family Practice 32: 175–181.
Birnie, K., M. Speca, and L. E. Carlson. 2010. “Exploring Self-Compassion and Empathy 
in the Context of Mindfulness-Based Stress Reduction (MBSR).” Stress and Health 
26(5): 359–371.
Blatt, B., S. F. LeLacheur, A. D. Galinsky, S. J. Simmens, and L. Greenberg. 2010. “Does 
Perspective-Taking Increase Patient Satisfaction in Medical Encounters?” Academic 
Medicine 85(9): 1445–1452. doi:10.1097/ACM.0b013e3181eae5ec.
Block-Lerner, J., C. Adair, J. C. Plumb, D. L. Rhatigan, and S. M. Orsillo. 2007. “The 
Case for Mindfulness-Based Approaches in the Cultivation of Empathy: Does 
Nonjudgmental, Present-Moment Awareness Increase Capacity for Perspective Taking 
and Empathic Concern?” Journal of Marital and Family Therapy 33(4): 501–516. 
doi:10.1111/j.1752-0606.2007.00034.x.
Brewer, J., P. Worhunskya, J. Gray, Y. Tang, J. Weber, and H. Kober. 2011. “Meditation 
Training Is Associated with Differences in Default Mode Network Activity and 
Connectivity.” In Proceedings of the National Academy of Sciences. http://www.pnas
.org/content/108/50/20254.long.
Britton, W., and J. Davis. 2011. “Contemplative Training and Empathy: Results of a 
Controlled Trial.” Paper session presented at the meeting of Contemporary 
Perspectives on Buddhist Ethics, Columbia University, New York, NY, October.
Buckner, R. L., and J. L.Vincent. 2007. “Unrest at Rest: Default Activity and Spontaneous 
Network Correlations.” Neuroimage 37(4): 1091–1099. doi:10.1016/j.neuroimage
.2007.01.010.
Burns, D. D., and S. Nolen-Hoeksema. 1992. “Therapeutic Empathy and Recovery from 
Depression in Cognitive-Behavioral Therapy: A Structural Equation Model.” Journal 
of Consulting and Clinical Psychology 60(3): 441–449.
Carson, J., K. Carson, K. Gil, and D. Baucom. 2004. “Mindfulness-Based Relationship 
Enhancement.” Behavior Therapy 35(3): 471–494.
Carson, J. W., K. M. Carson, K. M. Gil, and D. H. Baucom. 2007. “Self-Expansion as a 
Mediator of Relationship Improvements in a Mindfulness Intervention.” Journal of 
Marital and Family Therapy 33(4): 517–528. doi:10.1111/j.1752-0606.2007
.00035.x.
Davidson, R. 2009. “Transform Your Mind, Change Your Brain” Google Tech Talks. 
YouTube video, September 23. http://www.youtube.com/watch?v=7tRdDqXgsJ0.
Davidson, R. J. 2010. “Empirical Explorations of Mindfulness: Conceptual and 
Methodological Conundrums.” Emotion 10(1): 8–11.
Davis, M. 1983. “Measuring Individual Differences in Empathy: Evidence for a 
Multidimensional Approach.” Journal of Personality and Social Psychology 44(1): 
113–116.
Decety, J., P. L. Jackson, J. A. Sommerville, T. Chaminade, and A. N. Meltzoff. 2004. 
“The Neural Bases of Cooperation and Competition: An fMRI Investigation.” 
Neuroimage 23(2): 744–751. doi:10.1016/j.neuroimage.2004.05.025.
Dederer, C. 2007. “The Inner Scholar.” New York Times, November 4. http://www
.nytimes.com/2007/11/04/education/edlife/naropa.html.
 CONTEMPLATIVE SCIENCE: AN INSIDER PROSPECTUS 25
NEW DIRECTIONS FOR TEACHING AND LEARNING • DOI: 10.1002/tl
Delaveau, P., M. Jabourian, C. Lemogne, S. Guionnet, L. Bergouignan, and P. Fossati. 
2011. “Brain Effects of Antidepressants in Major Depression: A Meta-Analysis of 
Emotional Processing Studies.” Journal of Affective Disorders 130(1–2): 66–74. 
doi:10.1016/j.jad.2010.09.032.
Di Blasi, Z., E. Harkness, E. Ernst, A. Georgiou, and J. Kleijnen. 2001. “Infl uence of 
Context Effects on Health Outcomes: A Systematic Review.” Lancet 357: 757–762.
DiLalla, L. F., S. K. Hull, and J. K. Dorsey. 2004. “Effect of Gender, Age, and Relevant 
Course Work on Attitudes toward Empathy, Patient Spirituality, and Physician 
Wellness.” Teaching and Learning in Medicine 16(2): 165–170. doi: 10.1207
/s15328015tlm1602_8.
Duerr, M. 2004. “A Powerful Silence: The Role of Meditation and Other Contemplative 
Practices in American Life and Work.” The Center for Contemplative Mind in Society. 
http://www.contemplativemind.org/archives/834.
Fanelli, D. 2009. “How Many Scientists Fabricate and Falsify Research? A Systematic 
Review and Meta-Analysis of Survey Data.” PLoS One 4(5): e5738. doi:10.1371
/journal.pone.0005738.
Fanelli, D. 2010a. “Do Pressures to Publish Increase Scientists’ Bias? An Empirical 
Support from U.S. States Data.” PLoS One 5(4): e10271. doi:10.1371/journal
.pone.0010271.
Fanelli, D. 2010b. “ ‘Positive’ Results Increase down the Hierarchy of the Sciences.” PLoS 
One 5(4): e10068. doi:10.1371/journal.pone.0010068.
Fanelli, D. 2011. “Negative Results Are Disappearing from Most Disciplines and 
Countries.” Scientometrics 10: 65–86.
Farb, N. A., A. K. Anderson, H. Mayberg, J. Bean, D. McKeon, and Z. V. Segal. 2010. 
“Minding One’s Emotions: Mindfulness Training Alters the Neural Expression of 
Sadness.” Emotion 10(1): 25–33.
Farb, N. A., Z. V. Segal, H. Mayberg, J. Bean, D. McKeon, Z. Fatima, and A. K. Anderson. 
2007. “Attending to the Present: Mindfulness Meditation Reveals Distinct Neural 
Modes of Self-Reference.” Social Cognitive and Affective Neuroscience 2(4): 313–322.
Feynman, R. 1965. The Character of Physical Law. Boston: MIT Press.
Gallagher, S. 2000. “Philosophical Conceptions of the Self: Implications for Cognitive 
Science.” Trends in Cognitive Science 4: 14–21.
Gentili, C., E. Ricciardi, M. I. Gobbini, M. F. Santarelli, J. V. Haxby, P. Pietrini, and M. 
Guazzelli. 2009. “Beyond Amygdala: Default Mode Network Activity Differs between 
Patients with Social Phobia and Healthy Controls.” Brain Research Bulletin 79(6): 
409–413. doi:10.1016/j.brainresbull.2009.02.002.
Gentry, W., T. Weber, and G. Sadri. 2007. “Empathy in the Workplace: A Tool for 
Effective Leadership.” Paper presented at the Annual Conference of the Society of 
Industrial Organizational Psychology, New York, NY, April.
Grossman, P., L. Niemann, S. Schmidt, and H. Walach. 2004. “Mindfulness-Based Stress 
Reduction and Health Benefi ts. A Meta-Analysis.” Journal of Psychosomatic Research 
57(1): 35–43.
Hamilton, J. P., D. J. Furman, C. Chang, M. E. Thomason, E. Dennis, and I. H. Gotlib. 
2011. “Default-Mode and TaskPositive Network Activity in Major Depressive 
Disorder: Implications for Adaptive and Maladaptive Rumination.” Biological 
Psychiatry 70(4): 327–333. doi:10.1016/j.biopsych.2011.02.003.
Hassed, C., S. de Lisle, G. Sullivan, and C. Pier. 2009. “Enhancing the Health of Medical 
Students: Outcomes of an Integrated Mindfulness and Lifestyle Program.” Advances 
in Health Sciences Education: Theory and Practice 14: 387–398.
Hegarty, W., and H. Sims. 1978. “Some Determinants of Unethical Decision Behavior: 
An Experiment.” Journal of Applied Psychology 63: 451–457.
Helmich, E., S. Bolhuis, R. Laan, and R. Koopmans. 2011. “Early Clinical Experience: 
Do Students Learn What We Expect?” Medical Education 45(7): 731–740. 
doi:10.1111/j.1365-2923.2011.03932.x.
26 CONTEMPLATIVE STUDIES IN HIGHER EDUCATION
NEW DIRECTIONS FOR TEACHING AND LEARNING • DOI: 10.1002/tl
Hofmann, S. G., A. T. Sawyer, A. A. Witt, and D. Oh. 2010. The Effect of Mindfulness-
Based Therapy on Anxiety and Depression: A Meta-Analytic Review.” Journal of 
Consulting and Clinical Psychology 78(2): 169–183.
Hojat, M., J. S. Gonnella, S. Mangione, T. J. Nasca, J. J. Veloski, J. B. Erdmann, C. A. 
Callahan, and M. Magee. 2002. “Empathy in Medical Students as Related to Academic 
Performance, Clinical Competence and Gender.” Medical Education 36(6): 522–527.
Hojat, M., D. Z. Louis, F. W. Markham, R. Wender, C. Rabinowitz, and J. S. Gonnella. 
2011. “Physicians’ Empathy and Clinical Outcomes for Diabetic Patients.” Academic 
Medicine 86(3): 359–364. doi:10.1097/ACM.0b013e3182086fe1.
Hojat, M., S. Mangione, T. J. Nasca, S. Rattner, J. B. Erdmann, J. S. Gonnella, and 
M. Magee. 2004. “An Empirical Study of Decline in Empathy in Medical School.” 
Medical Education 38(9): 934–941. doi:10.1111/j.1365-2929.2004.01911.x.
Hutcherson, C. A., E. M. Seppala, and J. J. Gross. 2008. “Loving-Kindness Meditation 
Increases Social Connectedness.” Emotion 8(5): 720–724. doi:10.1037/a0013237.
Ioannidis, J. P. 2005. “Why Most Published Research Findings Are False.” PLoS Med 
2(8): e124. doi:10.1371/journal.pmed.0020124.
Johnson, D., G. Maruyama, R. Johnson, D. Nelson, and L. Skon. 1981. “Effects of 
Cooperative, Competitive, and Individualistic Goal Structures on Achievement: A 
Meta-Analysis.” Psychological Bulletin 89: 47–62.
Kim, S. S., S. Kaplowitz, and M. V. Johnston. 2004. “The Effects of Physician Empathy 
on Patient Satisfaction and Compliance.” Evaluation & the Health Professions 27(3): 
237–251. doi:10.1177/0163278704267037.
Kirk, U., J. Downar, and P. R. Montague. 2011. “Interoception Drives Increased Rational 
Decision-Making in Meditators Playing the Ultimatum Game.” Frontiers in 
Neuroscience 5: 49. doi:10.3389/fnins.2011.00049.
Krasner, M. S., R. M. Epstein, H. Beckman, A. L. Suchman, B. Chapman, C. J. Mooney, 
and T. E. Quill. 2009. “Association of an Educational Program in Mindful 
Communication with Burnout, Empathy, and Attitudes among Primary Care 
Physicians.” JAMA 302(12): 1284–1293. doi:10.1001/jama.2009.1384.
Kroll, K. 2010. “Contemplative Practice in the Classroom.” In Contemplative Teaching 
and Learning, New Directions for Community Colleges, no. 151, edited by K. Kroll, 
111–113. San Francisco, CA: Jossey-Bass.
Krueger, F., K. McCabe, J. Moll, N. Kriegeskorte, R. Zahn, M. Strenziok, A. Heinecke, 
and J. Grafman. 2007. “Neural Correlates of Trust.” Proceedings of the National 
Academy of Sciences (USA) 104(50): 20084–20089. doi:10.1073/pnas.0710103104.
Kurland, N. 1996. “Trust, Accountability, and Sales Agents’ Dueling Loyalties.” Business 
Ethics Quarterly 6: 289–310.
Lemogne, C., P. Delaveau, M. Freton, S. Guionnet, and P. Fossati. 2010. “Medial 
Prefrontal Cortex and the Self in Major Depression.” Journal of Affective Disorders 
136(1–2): e1–e11. doi:10.1016/j.jad.2010.11.034.
Li, K. 2008. “Three Essays in Behavioral Economics.” PhD diss., Hong Kong University 
of Science and Technology.
Lutz, A., H. A. Slagter, J. D. Dunne, and R. J. Davidson. 2008. “Attention Regulation and 
Monitoring in Meditation.” Trends in Cognitive Science 12(4): 163–169.
Lutz, A., H. A. Slagter, N. B. Rawlings, A. D. Francis, L. L. Greischar, and R. J. Davidson. 
2009. “Mental Training Enhances Attentional Stability: Neural and Behavioral 
Evidence.” Journal of Neuroscience 29(42): 13418–13427.
McCown, D., D. Reibel, and M. Micozzi. 2010. Teaching Mindfulness: A Practical Guide 
for Clinicians and Educators. New York: Springer.
National Academy of Sciences. 1995. On Being a Scientist: Responsible Conduct in 
Research. Washington, DC: National Academy Press.
National Research Council/Institute of Medicine. 2002. Integrity in Scientifi c Research: 
Creating an Environment that Promotes Responsible Conduct. Washington, DC: National 
Academies Press.
 CONTEMPLATIVE SCIENCE: AN INSIDER PROSPECTUS 27
NEW DIRECTIONS FOR TEACHING AND LEARNING • DOI: 10.1002/tl
Norcross, J. C., and B. E. Wampold. 2011. “Evidence-Based Therapy Relationships: 
Research Conclusions and Clinical Practices.” Psychotherapy 48(1): 98–102. 
doi:10.1037/a0022161.
Nowak, M. A. 2006. “Five Rules for the Evolution of Cooperation.” Science 314(5805): 
1560–1563. doi:10.1126/science.1133755.
Plemmons, D. K., S. A. Brody, and M. W. Kalichman. 2006. “Student Perceptions of the 
Effectiveness of Education in the Responsible Conduct of Research.” Science and 
Engineering Ethics 12(3): 571–582.
Pollak, K. I., T. Ostbye, S. C. Alexander, M. Gradison, L. A. Bastian, R. J. Brouwer, and 
P. Lyna. 2007. “Empathy Goes a Long Way in Weight Loss Discussions.” Journal of 
Family Practice 56(12): 1031–1036.
Qin, P., and G. Northoff. 2011. “How Is Our Self Related to Midline Regions and the 
Default-Mode Network?” Neuroimage 57(3): 1221–1233. doi:10.1016
/j.neuroimage.2011.05.028.
Repetti, R. 2010. “The Case for a Contemplative Philosophy of Education.” In 
Contemplative Teaching and Learning, New Directions for Community Colleges, no. 
151, edited by K. Kroll, 5–15. San Francisco, CA: Jossey-Bass.
Riggio, R., and S. Taylor. 2000. “Personality and Communication Skills as Predictors of 
Hospice Nurse Performance.” Journal of Business and Psychology 15(2): 351–359.
Rilling, J., D. Gutman, T. Zeh, G. Pagnoni, G. Berns, and C. Kilts. 2002. “A Neural Basis 
for Social Cooperation.” Neuron 35(2): 395–405.
Roth, H. 2006. “Contemplative Studies: Prospects for a New Field.” Teachers College 
Record 108(9): 1787–1815.
Roth, H. Forthcoming. “A Pedagogy for the New Field of Contemplative Studies.” In 
Contemplative Approaches to Learning and Inquiry across Disciplines, edited by O. 
Gunnlaugson and H. Bai. New York: SUNY Press.
Sackett, D. L. 1979. “Bias in Analytic Research.” Journal of Chronic Disease 32(1–2): 
51–63.
Sahdra, B. K., K. A. MacLean, E. Ferrer, P. R. Shaver, E. L. Rosenberg, T. L. Jacobs, A. P. 
Zanesco, et al. 2011. “Enhanced Response Inhibition during Intensive Meditation 
Training Predicts Improvements in Self-Reported Adaptive Socioemotional 
Functioning.” Emotion 11(2): 299–312. doi:10.1037/a0022764.
Schernhammer, E. 2005. “Taking Their Own Lives—The High Rate of Physician 
Suicide.” New England Journal of Medicine 352(24): 2473–2476. doi:10.1056
/NEJMp058014.
Schernhammer, E. S., and G. A. Colditz. 2004. “Suicide Rates among Physicians: A 
Quantitative and Gender Assessment (Meta-Analysis).” American Journal of Psychiatry 
161(12): 2295–2302. doi:10.1176/appi.ajp.161.12.2295.
Schwenk, T. L., L. Davis, and L. A. Wimsatt. 2010. “Depression, Stigma, and Suicidal 
Ideation in Medical Students.” JAMA 304(11): 1181–1190. doi:10.1001/jama.2010
.1300.
Segal, Z. V. 1988. “Appraisal of the Self-Schema Construct in Cognitive Models of 
Depression.” Psychological Bulletin 103(2): 147–162.
Shapiro, S., K. Brown, and J. Astin. 2011. “Toward the Integration of Meditation into 
Higher Education: A Review of Research.” Teachers College Record 113(3): 493–528.
Shapiro, S. L., G. E. Schwartz, and G. Bonner. 1998. “Effects of Mindfulness-Based 
Stress Reduction on Medical and Premedical Students.” Journal of Behavioral Medicine 
21(6): 581–599.
Sheline, Y. I., D. M. Barch, J. L. Price, M. M. Rundle, S. N. Vaishnavi, A. Z. Snyder, M. A. 
Mintun, S. Wanga, R. S. Coalson, and M. E. Raichle. 2009. “The Default Mode 
Network and Self-Referential Processes in Depression.” Proceedings of the National 
Academy of Sciences (USA) 106(6): 1942–1947. doi:10.1073/pnas.0812686106.
Sheline, Y. I., J. L. Price, Z. Yan, and M. A. Mintun. 2010. “Resting-State Functional MRI 
in Depression Unmasks Increased Connectivity between Networks via the Dorsal 
28 CONTEMPLATIVE STUDIES IN HIGHER EDUCATION
NEW DIRECTIONS FOR TEACHING AND LEARNING • DOI: 10.1002/tl
Nexus.” Proceedings of the National Academy of Sciences (USA) 107(24): 11020–
11025. doi:10.1073/pnas.1000446107.
Smith, V. 2006. “Contemplative Pedagogy in Foreign Language Education at the 
Postsecondary Level.” Journal of the World Universities Forum 1(3): 1–34.
Spiegel, A. D., and F. Kavaler. 1997. “Better Patient Communications Mean Lower 
Liability Exposure.” Managed Care 6(8): 119–124.
Steen, R. G. 2011a. “Retractions in the Medical Literature: How Many Patients Are Put 
at Risk by Flawed Research?” Journal of Medical Ethics 37(11): 688–692. doi:10.1136
/jme.2011.043133.
Steen, R. G. 2011b. “Retractions in the Scientifi c Literature: Do Authors Deliberately 
Commit Research Fraud?” Journal of Medical Ethics 37(2): 113–117. doi:10.1136
/jme.2010.038125.
Steneck, N. 2006. “Fostering Integrity in Research Defi nitions, Current Knowledge, and 
Future Directions.” Science and Engineering Ethics 12: 53–74.
Taylor, V. A., J. Grant, V. Daneault, G. Scavone, E. Breton, S. Roffe-Vidal, 
J. Courtemanche, A. S. Lavarenne, and M. Beauregard. 2011. “Impact of Mindfulness 
on the Neural Responses to Emotional Pictures in Experienced and Beginner 
Meditators.” Neuroimage 57(4): 1524–1533.
Travis, F., D. A. Haaga, J. Hagelin, M. Tanner, A. Arenander, S. Nidich, C. Gaylord-King, 
S. Grosswald, M. Rainforth, and R. H. Schneider. 2010. “A Self-Referential Default 
Brain State: Patterns of Coherence, Power, and eLORETA Sources during Eyes-Closed 
Rest and Transcendental Meditation Practice.” Cognitive Processes 11(1): 21–30. 
doi:10.1007/s10339-009-0343-2.
Treviño, L., K. Butterfi eld, and D. McCabe. 1996. “The Ethical Context in Organizations: 
Infl uences on Employee Attitudes and Behaviors.” Business Ethics Quarterly 8(3): 
447–476.
Turrens, J. F. 2005. “Teaching Research Integrity and Bioethics to Science 
Undergraduates.” Cell Biology Education 4(4): 330–334. doi:10.1187/cbe.05-03
-0068.
Van Noorden, R. 2011. “Science Publishing: The Trouble with Retractions.” Nature 478: 
26–28.
Vermeire, E., H. Hearnshaw, P. Van Royen, and J. Denekens. 2001. “Patient Adherence 
to Treatment: Three Decades of Research. A Comprehensive Review.” Journal of 
Clinical Pharmacy and Therapeutics 26(5): 331–342.
Vukmir, R. B. 2006. “Customer Satisfaction with Patient Care: ‘Where’s the Beef?’ ” 
Journal of Hospital Marketing and Public Relations 17(1): 79–107. doi:10.1300
/J375v17n01_06.
Walumbwa, F., B. Avolio, W. Gardner, T. Wernsing, and S. Peterson. 2008. “Authentic 
Leadership: Development and Validation of a Theory-Based Measure.” Journal of 
Management 34: 89–126.
West, C. P., T. D. Shanafelt, and D. A. Cook. 2010. “Lack of Association between 
Resident Doctors’ Well-Being and Medical Knowledge.” Medical Education 44(12): 
1224–1231. doi:10.1111/j.1365-2923.2010.03803.x.
Whitfi eld-Gabrieli, S., H. W. Thermenos, S. Milanovic, M. T. Tsuang, S. V. Faraone, 
R. W. McCarley, M. E. Shenton, et al. 2009. “Hyperactivity and Hyperconnectivity 
of the Default Network in Schizophrenia and in First-Degree Relatives of Persons 
with Schizophrenia.” Proceedings of the National Academy of Sciences (USA) 106(4): 
1279–1284. doi:10.1073/pnas.0809141106.
Willcock, S. M., M. G. Daly, C. C. Tennant, and B. J. Allard. 2004. “Burnout and 
Psychiatric Morbidity in New Medical Graduates.” The Medical Journal of Australia 
181(7): 357–360.
Zachariae, R., C. G. Pedersen, A. B. Jensen, E. Ehrnrooth, P. B. Rossen, and H. von 
der Maase. 2003. “Association of Perceived Physician Communication Style 
with Patient Satisfaction, Distress, Cancer-Related Self-Effi cacy, and Perceived Control 
 CONTEMPLATIVE SCIENCE: AN INSIDER PROSPECTUS 29
NEW DIRECTIONS FOR TEACHING AND LEARNING • DOI: 10.1002/tl
over the Disease.” British Journal of Cancer 88(5): 658–665. doi:10.1038/sj.bjc
.6600798.
Zajonc, A. 2006. “Love and Knowledge: Recovering the Heart of Learning through 
Contemplation.” Teachers College Record 108(9): 1742–1759.
Zajonc, A. 2010. “Contemplative Mind in Higher Education.” Paper session presented 
at the meeting of Mind and Life Summer Research Institute: Education, 
Developmental Neuroscience and Contemplative Practices, Garrison, NY, June.
Zhao, X. H., P. J. Wang, C. B. Li, Z. H. Hu, Q. Xi, W. Y. Wu, and X. W. Tang. 2007. 
“Altered Default Mode Network Activity in Patient with Anxiety Disorders: An 
fMRI Study.” European Journal of Radiology 63(3): 373–378. doi:10.1016/j.ejrad.2007
.02.006.
WILLOUGHBY B. BRITTON is an assistant professor in the department of psychia-
try and human behavior at Brown University Medical School, and director of 
clinical research for Brown’s Contemplative Studies Initiative. The other authors 
are students who have participated in Brown’s Contemplative Studies training 
and are members of Dr. Britton’s laboratory.
